Brain lactate and neurologic outcome following incomplete ischemia in fasted, nonfasted, and glucose-loaded rats.
The neurologic outcomes following incomplete cerebral ischemia in rats treated by fasting, nonfasting, or glucose administration (6 ml/kg of 50% glucose solution intraperitoneal) were compared. Rats were anesthetized with 1.4% inspired isoflurane in air and incomplete ischemia was produced by temporary unilateral carotid occlusion and hypotension of 30 mmHg for 30 min. The rats were recovered and neurologic outcome was scored every 8 h for 3 days using a 6-point scale ranging from 0 (normal) to 5 (death associated with stroke). Brain histopathology was scored using a four-point scale on 19 of 30 rats surviving the 3-day postischemic neurologic examination and was correlated with neurologic deficit scores. Fasted rats had plasma glucose concentrations of 79 +/- 7 mg/100 ml (mean +/- SE) during ischemia and a significantly better neurologic outcome (P less than 0.001) than glucose-loaded rats (plasma glucose = 496 +/- 43 mg/100 ml). Nonfasted rats had blood glucose values (292 +/- 28 mg/100 ml) and deficit scores not significantly different from fasted but better than glucose-loaded rats (P = 0.054). Brain histology showed the greatest neuronal damage in caudate followed by hippocampus and cortical tissue. Histopathologic evaluation showed a correlation of r = 0.87 (P less than 0.01) with neurologic outcome. In separate experiments brain samples were collected at the end of the ischemic period in each of the experimental groups and regional tissue lactate and brain phosphocreatine and adenosinetriphosphate (ATP) concentrations were measured. Ischemic tissue lactate was similar in fasted, nonfasted, and glucose-loaded rats in caudate and hippocampus but was significantly higher in glucose loaded rats in cortical and thalamic tissue.(ABSTRACT TRUNCATED AT 250 WORDS)